'A STUDY OF GENETIC PARAMETER 

IN WHEAT (fJrihcwn aeslivmn. £. ein. tihell.) 



SUBMITTED IN PARTIAL FULFILMENT OF THE REQUIREMENTS 
FOR THE DEGREE OF 

MASTER OF SCIENCE IN AGRICULTURE 

((lenetics And Plant Breeding) 


OF THE 

BUNDELKHAND UNIVERSITY, JHANS! (U.P.) 


BY 


J^akshman Single 


mgn 

Roll No. 16409 


;:v ^ ’ I 

' '’'X 


! 3^0 


'V- * 




UNDER THE SUPERVISION OF 

S. Singh 

HEAD 


DEPARTMENT OF GENETICS & PLANT BREEDING 

BRAHMANAND POST GRADUATE COLLEGE 
RATH (Hatnirpur) U.P. • India 



en.'Ihell) submitted to the Bundelkhand university, Jhsnsi, 
for the degree of master of science in Agriculture (Genetics 
and plant Breeding) , is a record of bonafipci research work carried 
out by shri Lakshman Singh, Roll No. 164^^9 under my super- 


vision, during the session 1991-92. 


Rath . 

Dated -1992 , 



% 


(Br. S.P. Singh) 

f ' '' . "arirrient of 
■ cf'.: i riant Ereeding 


.■;£ nd- Mahcwidyalaya 


th ('Hamirpur) U»P-. 



★ ife*** 

ttt MmoMhEDGmmT *|*| 

^ ^ ^ ^ ^ ^ i?^iit ife -ini* ^ ite 1^ if 

ir*ir* ififeifinfe'if 


I deen it to my proud privillege to egress my deep 

senoe of g-ratitude of Dr, £.P. Singhj Head, Deptt. of Genetics 
and Plant Breeding, Erelrsnanend post Graduate college Rath 







Ranvir Singh and younger brother Mr. Ramkishor Singh and ray 
parents for their encouregemesit during the course of my entire 
education, 

Deptt, of c^netics and Plant Breeding 

B.w.P.G, Oullege Rath(Hapairpur) U.P. 

S'' 9 - 

i 1992 . 


(Lakslman singh) 


Dated 


Roll NO . 16 ^9 






STS 

'k'k'k^is 



Page 

Mo • 


01- 

04 

reture 

05- 

25 

! Methods 

26“*" 

49 

Findiiigs 

50- 

71 


72- 

75 . 


76- 

78 


79- 

91 


92“ 

115 


ie'kik^ikis'k ^'k k 



*★***★ ^ -^ Ilf Iftr ^ strife ^ igf ^ llr * 

if J* J 

★ GfiOSSARY ^■^riif^tf 


C^F^ 
Or ♦ 


D,F, 

Oi^fe. 

K.S, 

^i « 3«F • 

M. 

r, 

rg. 

itpIIb 

# 

'3/ 1**^ 

#lf # 


3*5* 


VbR, 


^9 

Y® 

* 


Correction fcctor 
centeraeter 
Degree of preedon 
Grofi*^ 

Mean sura of sqaeres 

Mean sisn of product 

i-iumOer of observation 

Number of replication 

Genotypic correlation coefficient 

Phenotypic correlation coefficient 

Environmental correlation 

Sum of product 

Sum of square 

Variance ratio 

Characters 

Yield 

significant at 5% level 







1 


* ♦ ★ # lir # ife ^ ^ ijr f f f * 

tttt B^TRODUuTIOM 


ein^ 

Miong cereals crops, wheat C TritiCija ae st ivuro ( L, ) Itiell) 
belonging to the faiily gramineae is one of the roost iroportent 
of the temperate region of world. It is an important staple 
food of many in the world. 

Ihe major wheat growing countries are U.S.S.R., china, 
U.b.A, and Indial In the world map of its cultivation, Ir^ia 
ranks fourth in cirea(23 million hectare) and production 
(53.99^illion tonnes) during 1989-90). Much of area of in India 
is ooncertrated in mostly utter Prade^, Madhya Prsdesti, Punjab 
Bihar, Rajsthan, Haryana, M^arashtra and Ojjrat. Ihe state 
Utter pradesh has contributed maximuaTfi average prod act ion (2 2. 5%) 


during 1988-89 anong all the major wheat growing states of 


India. 


ipong three cultivated species of wheat in India bre^ 
wheatCTritiCLTO aestivum(L.) em.iheii) has its first rank both i 
in areaCnearly 80 percAnt) and prod action (nearly 90 percent) 
comparing the hectare yield of analogous wheat growing tracts 
of the world. It is found that our yield are ^out the lowest ( 

(15.^ quintal pet hectare) as against U.S.A,(22,00 quintal per h[ 








0 

Ij 


,u.,w,r4. (17.00 quintal per hac.) end Qiina( .00 quintal per 


iiECtalEre)^ re^^^ectively . Itiis is largely due to herizontal 
expansion in area for getting additional production rethsr the 
saae '^oel through a vertical growth in productivity by iuiproving 
oy improving all as reck o£ Agriculture management. 

Rapic ..advance in Breeding superior oread wheat ware 
raa ic in Indie during 1S63-66 .Mhen maxiaaa varieties Lerma Raja 
34“ A. and cxsnara 3 4, were introdacad in India with the halp of 


Dr . vi . D . 

obtained 

utilised 


or owaxt 


porlaug. The ouIa. metariai of segregating pOi^uiation • 
frora Mexico ware furthar sucjeeted selection and also 
in oraadlng programaes with ingega.cus wheat cultivars, 
■'Ihe vrneat revolution in India standard, with the release 
wheat 1956 "67 vihin the nav# acricuitureal straegy vjas 


adopted , 

Luring the seventess so far, the out pfUt lias increased 
by 47%. ‘liiis is largely due to striking grains in productivity 
expeasion in araa under high yielding varieties. iSiese are 
enough possibilities of a quantam jutnp by accurating its yield 
potential through genetic raanipuletion agter the introducing of 
dwarf -wheat in Indie. Attempts have be.3n aiads to evolve a nirober 
o.a genotypic either directly or through crossing' progremiae. 
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ihe evarege yield of xviieat in ladie ie eE;out(2l,ll quiatel 
'hc.otcire) which is considerchly low. It is taare for naces^.ary 
t-j iiTigrova productivity per hectare . 

m under standings of the nature end raagnituds of 
djarecter association is descrabla to achieve a rational 
ira.^^rovariant iacorfiole.^. chciracter like yield, m yield is infiuenceo 
cy a nu..Der of its components, ihersfcre saiection for higher 
yield chould ce .eased on its canponants diereeters rather the 
yield alone ( Graff ian, 1960), though 'knowleoge of the corral at<ijon 
play veryimpiortant role in grading seicctiog strategy but 
it ^acouie aiarioguous* if nijraoer of variaole are more, in such a 
situaticn it is esseatiel to partition the correlation coefficient 
in to compcnents of direct and indirect effect in order to 
piovicie tiiO rerative jj’iipor'canee or ms causal raictcrs, '.Jndsr sucsi 

{■- .i. w w ww- ^r c CwS t o™'^ o .i- r Qw v-w.. Ci .».^y ^r j*gi.it{ r) 

is tne readixy cveiiaoia tool rn tne nancss or brescing vihieh 

sTi3osara the aetaai contribution of such characters. 

Keeping in viev; the above consideration the present 
ir)vesuipation“#i Study of OSiiatic parameter in wh e a t C yr i t i cui. t 
63 t.biv ir^ (L.^Cui. iliell) *• was therefore uadar taking to laake an 
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iatansiva study on the foilowing c tracts, 

'ID astinitets tli3 ganotypic end iJiiano typic veriapilitiaa. 
Id Qsterm';jna ths netura end lucgaitJict^ of gano-cyi/ic and 


uO t- ^ '' 


.•ic eorraiation coaf-ficisnt batwaaa ylald a,'id its 


contributing cncsrecters end anG'n^’ the cnarectars tiieiu saigas. 

3. ^ iuantify the cherecters viiicL'i heve direct aucl 
indirect breading on grain yield with help of path analysis. 

4. Heriteoility end panatic advance. 

5. PC detarr.iiiie siuvpia cjurreietion . 






is iki( ik is ill :k ikik ifiiie isif •kicie ie it ikiK 'k 
^ikis t^Tk 

ujp LI*ru.ai.TJrU III 

kkitkkifkkkkitk’kiekigkisikitifTkkitk'kk 
k'k ikk kkik k kk kifk k kk kifkis k ikififkisk 

Ow<» iw X L]Li*i.ii»'hM> * •* 

A KnowlvidijcJ ox. nature of association ootween yield and 
its caivonent and ootwoen various comiuunanta is of greatest and 
in ^.iofit dreedinc^, mo extent and direction of association 4s 
moaeurad oy correlation coefficient. Correlation studies provide 
infonviotion that s-leoti-n forone charecter v;ill result is a 
i-.royress for all positively correlated because of rnutal 
etocbciotiou . positive or negative with censiderea in the 
correlation studies. Tnese indirect cr-rrelation aeceruse niore 
oemplex. 

iVie original ooncoj..-*t of correlation v^as i-'resented by 
ijcl:ton(1989) and later eleborteci o> yisherC 19 IB, 1936) and write 
(loll). bt<j.tn(i953)xixKa d Jain(lyiB) nave a^-^-lied genetic corr- 
iiatioi .1 in wheat. Several, v^orkers have rSx-orted pnenotypic 
genotypic and inviromental correlation between difrerent pairs 
of ocunoinic aiarartere. 

The knowledge of genetic correlation ationg economic 
character and otner traits help to improve the effeciency of 

]|,felectien by use of favouraole oornbinetion of characters and 

/ 

to rninimues the^ ^gerding effect of negative correlations. 
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Itia cxirralation studies help the breeder during 
selection. Ihe association is exarei-;^ed as<r) which is calculates; 
by stat ietics )me thod . Broadly speaking the correlation may be 
clccsifiefl in to three types i.e .phenotypic, genotypic ai'id 
e f i V i ro raae n t a 1 . 

(1) Genotypic cxerrelotion 

ilie inneioat easociation between anytwo charect^ ^ 
would oecome apj.orent by the study o£ genetic oorreiation. The 
genotypic oorreiation remain unaltered by the enviromentel 
csjndition. 'itiis is the tipe of correlation which would be help 
ful to a breeder as it would ce possible to bring about a 
chcnge in one chciractar by selecting tVie other character of a 
•-Sir that is genotically oorreleted. 

(e) Phcnotic-ic correlaticn ! 

Xt is tliat correlation bwtv;een any two traits 
siiiCh is oo^ieraDlc:. It includeSootu tne genotypic and 
eaviroaueatal effects and hence it differ under different oonditio 
^ 3) bnvi xoraaetital corral at ien 

The corxeloticn which is entirely due to 
enviroiaaentel effect is called the environmental correlation. 

It is not of much ifiiportance to a breeder. 


CX)-Ra*L^.TIOW oTJDI/iib M :- 


Review of the work done related to correlation on this 

crop ie being felonging appended below. 

d:iia(ay(1947) reported relationship of yield sith number 

of karness par spiKe and average v.eignt of grain *-er ear. 

oukiva and Jaia(l953) ooeerved significant positive 

correlation of ear length, nunoer of grain per ear and plant 

height with grain yield in vjneat. They found that an increase 

in these with raits may oonsiderabla increasethe grain yield. 

H6rrnald(1960) observed significant and positive 

correlation oetween protein content and date maturity. 

chawes and 2lion{l96l) found pjositive correlation of 

; lent yielo with plant height strow weight, n'utober of spikelet 
ps:;.r ear and n ..iTber of grain i.er ear. 

Sikpa and 3ingh(l962) reijorted positive correlation b*t 

Wwon yield and grain weight. 

Donald (1965) reported that an increase in 

protein content results in flour with better barking quality. 

The iiighiy significant correlation oetween port-ein and oreed 

grain enc texture si:iowed that portedn content may oe used as a 

critarsian for selecting lines with superior grain and texture. 
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aid csi'id Kat i;Uivicito(i»-SiJ) obiaurvcsD 3 ndyctiva cxjrrelotion 
of j-juotdin Vvitri yi'oin yid‘J.d, 

Auldkh and Virk(l3i73) oo served tnat phsnotyi^ic 
Cdrrelotion coefficient were positive aiiong yield conponents 
except 1000 groin weight, grain yield should a positive end 
significant association with 1000 grain w’eight, grain 3 ->=r spike 
e^ikelat per si-ikes avjd spikes per plant path ccxiff icietit 
analysis should that the j^^ositive and the high correlation of 
100 grain weight v ith yield resultea from the direct influence 
of tne xarraers. i,nile ite effect tnrouga cncXc-cters were negative. 
/■J.1 otuc.r on eaon other and tnus cceld be used in selection. 

Barr iye( 1074) oDserv-^d that Sj,, ixe per ^:-.ient and ear lias 
W'^re sitiv s.;iy correiateo wita yieio , huiaoer of Sj,. iis^ess per 
iaat „jObitively cx>rreiation with ear lines and grain per 

spike Vies positively correlated with he i gilt but negative 1000 
grain weight, naroer of grcin i;er spike. 1000 grain weight had 
a strong positive direct effect on yield, but ear lines end 
lilent height had were effect, negative end positive respectively 
The first there chetactere thus considiarec as the principal yield 
ajiaponent and next tv-jo as secondary. 
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Dunder(l974) obii-s rv^o i/ositive correlation of yield 
witA pruv. active tillering grain weignt per ear, gj-ain x-er ear, 
grain weight per ear was found to oe indirect correlation with 
grain j^er ear and 1000 grain weight. 

Kumer(lC'~0 noted that correlation betvjeen protein 
content and aedimentation value was high and positive. 

Jaiiuini ^.ai.(1974) observed significant and j..ositive 
correlation of grain yield with spiXe per picnt, spikes lets 
per s; ike and lOOO grain v;aight and negative correlation with 
oays to rieacling, 

handnawc (1975) oo served tne positive significant 

genotYi-ic and phenotypic correlation between grain yield and 
^,/edanele ienytn. 

Jain and Sinori(1975) . Revealic trK.t in the three gene 
dwarf group, only extrusion length end 1000 grain wiight were 
ccrrelatsd significantly end positively with yield. In two gene 
dvarf group, grain ^w^ignt was associated positively and 
signif icaatly with to flowering and spikefeets jper ear. 

Mikheev a : .al.(1975) . observao a oiose correlation bet«en 
grain ^.er ear and yield and moderate csarrelation oetween, 1000 
grain weignt and yield the correlation between -ear and yield 


Vijas low 
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at » 61(19 76) . Observed high phenotypic and 
intem4dc;te genotypic correlation of grain yield with tiller 
uuinoer and intermidate to low wi^h and grain weigiit and grain 
per spike negative. Association was found for grain weight 
witn tiller number and grain weights, 

Jem Observed a significant positive 

oorrelction oet^oon ss-d size and the protein content of the 
seeds. 

Qiauioey (19 77) . Studied character relationship and 
effectiveness of early generation iielection for ciiapati making 
quality in oread wheat. Clioi-ati scoj-e v^as ji-o Lively and 
a rgnif i ^c.iitiy oerrelateo wrth sediment at ion Value grain hardness 
wor/s. of deionnation iiuxiki-g liije acaoility end strength and 
nayc.;tiVaiy wstti piionon ratio, Jrain iicronoss ansi p'Oeiioi ratio 
OS ale as-vantagegeusly oe used screeae populations for iirtproving 
cfi ap a t i rn a'i in g quality. 

lic vv es.cil. ( I'e ^s) . diiow— o tnat yrelo ^er paltn ano plant 

height were positively ■correlated, 

li.C.heel £t ._al . ( 1973) . observed that kernel weight and 

kernal per spike were vary good traits for indirect selection 
yield 

£ o r n iaa,i->oov aue n t 



11 


r'.oss( 197rf) , oot-ervuid taat herd grrin'^d variety give the 
most deriradle vrrxriice of hardneas with orotein high protein 
feevels vjhere as softer varieties a did show that olower .::rotein 
3.eyel. 

Tarutinav _^.al . (197 3) . rae rel ist are given of analysis 
of correlation betv;een 13 quantitative charecterB in light spring 
wneat varietfE. tiia cLosa^ i-ceitiva cjorto lot ions v.ere betvieen 
grain v.eight per plant and sucii catracters as grain weight as a 
perconta.^e of tota.-. plant weight, 

iiriQi(la'79) . :>ej..orted a significant negative correlation 
oetuoan IJJO grain weight and grain protein content, 

Yadav anci aarty ( 1979) . Reported yield per plant woS 
signifiicautly correlated with ear ..'Or plant £p:'i3Ci;elet ^-er ear 
and Id JO grain v.eig;it Devendra Singh and Mahendra Siagh(l9 7y) 
study tnat 1000 grc::in v^eight and egrain numoer IshfOfot had direct 
o s :i t i V e e f f .a ct on y i .:;‘L c . 

Lutherc • (^0 79) . Studied that grain yield vn a 

pior pla.it v.’ora tae mruin contributing characters to harvest index, 
vriere as bilogical yield w'as nigatively correlated with hardest 
indax . 

dnukeiie et .al , (1979) « Studied tnatprotain content was 
positively correlated v;ith 1000 grain weight. 
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jXiwarcis and ■rhaap&on(19.ij) . Costirvad a negative but 
wack cx>rralation on oatv-ean yiald end protain concentration. 

psndayi 1930) . observed significant dasirable association 
or grain yield eita protein content and test v.’aigat where as 
negative inter-reletionahip was observed bet'cen ^.r:.iu yield 
cind tryptor-Vian content. 

Dili! i St rie w et . .(19 30 ) . Cb serv ad that y ie ic. w as mo st 
ojlsely oorrelotad wita prodaetive tillers, grain weight per 
ear IhOO grain weigtit and grr in set oor ear. 

OaeA(lOoe) . i.''ejnd iu-.et v^raiti staoie _^.oerti\/vi correistion 
between j ieid a. id .^rain v.jeigat per ear. yield and number of 
._raen _.er ear. one rszrtaer neteo a ^jeaK r-e^etive Cjrrviiot roll 
Osit..eea wer.jrit ior ear end lOOo grain VieigiUt. 

VirK(l'30). bbierved hignly significant ana j..ositive 
association with ^;.iant heiynt, ear lengtn, tiller e=r i-.lant and 

t J 1. 011 rjlTc. XD i^’v^ « 

Kumar and Nikiforva( !:» 31) . KefOrted teat heronesa was 
closely correl.;:teo with firo t class flover and irrigation had 
no eicfect on c,ra;in hardness. 

Qit.ik(lee2) . revealed that protein content was negc-tively 
correlated eitii yield, 

M.C. Neal £t,_^. (1982) . reporteo tiiSt grain yield was 
negatively correlated witn yield protein ^.er cent age but it was 



13 


jt-ositivaly corr^i'lated with j-roteiu yicild. 

F<ain^» at.al . (1982) . Stated that number of grain ^.er 
li^e and lOsd gram w^eight aiioweci a negative o^rrelatiOfci with 
eaai otner but ^-ositively correlated with grain yield x^er plant, 
grain yield wc o negatively corrlated with protein content. 

They ooserved a msilzive correlation of test vjeight v;ith protein 
content, petsnai'ike value and lycine content. 

3ompsen(lSiS2) , Ra...orted no correlation between grain 
aaaociation tu cominorcioi varietioe. 

Mitra ana Bhc.tia(lgs4) . Observed teat the rates of flages 

aenescense and N loss were ivositively percentage and negatively 
correaited wita i^raia yield. 

Siiiga and /wasthi( 1984) . Cb^ierved significant positive 
correlation of grain yield wita plant ineigiit, number of effective 
tillers, ear leiiyta, ear per plant, grain weight £)er ear and 

lUUO grain we i gh t . 

Sharrna et.al . (19-34) . ibund jjositiva and significant 
association batvaeen harvest index and grain yield. 

Mirkheev(l985) . Observed a close relationship between 
grain x-er ear and yield and moderate correlation between 1000 
grain weig.,4t and yield weight. 'Tne correlation between ear and 
yield was low. 

Sendha £t (1935) . Ratjorted significant positive 
Gorrolation betv.'eea grain yield and productive tiller and grain 





8nci 

Lcsnichuk . i?rom data( taoulatad) obtainaa m 

2 

lj7a-33 in tna fniast staaa oi tna .Arina on ..roouctive tillers /m, 
urBins/esr, wsMit of grain ,er ear, sod WOO grain weight 


CO rr a I a t xg n u> e rt 


atcbliahed batv.aan taa ajmGonan ts and yield. 


■Itia higaaGt end moat stable cxa-reletion was betv.:3=n and geain 
vj sight per ear. 

SSSS£=£S^::^SS§i5Si:zt^S§:)piachit and jarahC 1936 ) . Pound 
tnat i„iont heiXpit podunifcla iengtn and tiilexing score w«re 
Xiositiveiy and si^niticantly correlated with yield. 

p-utta et.al.(l9b6) . various oorreiation are reported 

, i.j vi-'L' 1 ant and yield ciiaractexs recorded for 6 

I'riticuu aestivuu varA^tias gra-n yielc .lant was niyhly and 

positively eerrlated with Idj grain weight, 

^,aary and phady( led?) . ooservod a positive correlation 
of grain yield witn nuriioer of §sr per plant unit ares, gram per 
ear and no . or heaexng. 

dhacoey at .aL . (19 87) . ooserved that chapati score was 
signiiiieent and positively correlated with grain hardness, 
estaC'ility and strength. 

r.aan (1987) .Reported that protein cx>ntent was 

signif icantiy end positively oorrilated w itn dough development 


time . 
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pinthus(ly87) . Stcited tna'c there vjas no association 
between mean grain weight and grai^ yie 14 ^ hectare . 

3eekyan(1937) . Madea study on short and tall variety 
under diiiferent sowing regions and observed a high and stable 
correlation beti-ieen grain v^eight and number per ear. while low 
eorreietion of 1000 grain weigVit viitii grain vjeight and gcain 
numoer per ear had been observed. 

Singh et,ai,(1907) . Found a lirgii and consistent positive 
asaociotion of grain yield with total tiller numoer and grain 
per ear. 

Krotova (1988) « Pei-orteo tnat yield per ^.iant vjas closely 
correlated with number of tillers and yiild of the main ear. 

■Urey observed a high and significc.nt correlation of yield 'per 
mein ear with number of grains ..er main ear and grain size. 

SrivC'Stavc at . al . ( 19 Oe) . Gbrerved a significant and potvi— 
t ivs eorreietion of yield with hc^rvest index biological yield 
Cjrciin we icpit per spike, spike per plant, ihey found teat above 
cueracterE .i^xcept biologicla yield showed positive and 
significant correlation with harvest index and only ptositive 
correlation among tiiernselves . 

dhdaie and ;iainee(19e9) . ROi-ortad a negative correlation 
of j-lant height with number of grain per hec.Q 1000 grain weight 
grain yield and harvest index observed a significant negative 
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yeaetic corralation between numoer of heads per plant and 
number pf grain per needs lOOQ grain weights and harvest indesi 
was negatively associated with days to maturity .Plant height 
nuriioer of heads per plant and straw yield and positively c 
correlat_,on witn niimber of grain heads IdOO grain weight and 
harvest index. 

haoriairr stociau (1989). oomputed env iroiamental oorreiatioo 
oottfficient of rive traits namely grain yield, teading dai.e, 
naaoer of tiller per plant, height and 1000 grain weignt and 
rei-ortwo a significant oorreiation of graiti yislo with tiia otner 
four characters. 

IS ini j©tgi . 41990) . reported grain yield e^ibited a hi#i 
order ®£ positive and significant correlation with the ear nociher 

per plant and biilogical yield in all the crosses and enviroiBents 
HOwever it showed a low positive and negative correlation 
respectively* with maturity and harvest ind^x , Ihe assoeiatlwi 
e£ grain yield with other traits very with enviroment and crosses, 
23ia€> et .al,(1991) .Infoanation on yield eorrelatJen is 
derived from data en 7 quantitative traits includiny grain weiglit 
per £ 3 ^JJce and grain yield in 37 wheat variety and there hybrids. 

Oollaku,A(1991) • R^orted en the basis of a study of 
yield and 6 related traits in 42 lines and there 5 parents, 
Q»rrelation between traits are indicated and the result are given 
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given ef a path analysia oi the «ata ^tainei. Ihe main yield 
eoKPonentes we* lOOO grain wei^t, whieh aeoounted £®r 20,2 % 

®£ variatien in yield, no. of per ear for 5% variation 

was also important. It is th©u#it that indirect seleotion idc 
yield ©n the basis of there 2 taaits would be effective. 

lisskutov. 1.0.(1991). ciMil>tited the coefficient 
of correlation between yield and grain noaber per ear en average 
over 3 year# wa» 0.35 in early and 0.44 in midlate variety. 

•me yield was more closely correlated with 1000 grain wei^t. 

In late varietfes yield was correlated with grain nanber per year 

(r=0.49) and 300 grain weight(p« 0.38). 

Raut.S.K. Kh©rgade(1991) . Infosmatien on yield 
correlation is derived frcm data ®n 8 yield ccmponents in 32 
genotypic growing during season 1985-86. Data on partial 
coefficient indicated that the grain yield was mainly depended 
on productive tillers per plant, iq^ikelet per spike, s^ain per 
spike and 100 grain wei^t. 

Hatwar et.al .(1991) . Informaticn on yield correlation 
is derived from data on 11 yield oomponents in 3 varieties 
growing diuring 1984-86 with 4 souroe of N at 4 levels. 



is 


PAIH OQEgFICIfiNT ANALYSIS s- 

Path «®eff iaient analyai* was ©riginally all®«ate^ by 
wri^t«(1921) for estmation ©f direct effeat ©f th© «tiara«ters 
®n yiel4 ani indirect effect of the sanae through yield oontri- 
buting factors. Direct effectes are considered to be independent 
of the interrealtionahip apsong the variables and provide direct 
measure of the association ship between the dependent and indepen*^ 
dent variables, indirect effects of the characters on yield and 
its intensity of indirect effect on yield through other 
attributes the literature avilsble for this technique described 
belaow. 

Viraiii and Singh(1972). Carried out that path analysis 
for yield and found that grain yield was positively correlated 
with plant hei^it, year per plant and 1000 grain weight and 
concluded 1000 grain %«eight had the important influenced on 
yield. 

Qiaudhary et.al. (1977) . Reported that the hipest direct 
effect on grain yield on harvest index followed by plant height 
and total days to maturity. Yield also effected harvest index 
directly through grain yield* ear length and plant height. 

jMwItd et.al .(1978) . Studies path coefficient analysis and 
c>b served that 1000 kemal wei^t from component traits and early 
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early girotfe fxDia develqpaental traits were the only 

attributes for whlcti selection is effective in both the 
generation. 

Ktwabhar et .al .(1981) . Studied iizect and indirect of flour 
yield oomponents on grain yield and observed that nir±>exof grain 
per ^ike had most impotent effect on yield. 

KudzelXa et.al .(1985) .Studied 4 varieties and found a high 
direct effect of grain niraber per ear. 1000 grain wei^t on grain 
wei^t per ear. Positive indirect effect of ear length* nirober 
of spUcelet per ear on grain wei^t per ear via grain nua&>er of 
per ear. 

Kozlovskaya and Hilni)t(1985) . Reported that the weight of 
grain from the main year was the main (diaracters affecting the 
yield. 

Jatasra and par»da(1985) . Discovered the greatest direct 
effect of tiller per plant on yield. MhUe grain wei^t per ear 
and syncyony of height were other Important yield ccraponent. 

Pathak et.al. (1986) . C^notypic and pli^notypic correlation 
of 5 yield components with yield per plant and their path 
coefficient are tabulated for grou^ of is cwltivers grown in the 
fihld under heat stress and froyght. Ihere was significant 
variation aaong the genotypic for all the traits studies. Grain 
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per eer* plant height and ear length ^aowe^S hi^^ 
genetypic correlation with yiel#, grain weicftit per ear ha# the 
greatest direct effect on yiel#(#eteisRene# by path analysis) 
an# is oonsi#ere# «n Jjaportant traits in selec*.ing for resistant 
to heat an# #rou 9 ^t it was follovsed by nacaber of effectii^e per ^ 
plant, 

Singh . Reported that total birsaers h^ a 

considerable positive! dire<ot effect on grain yield and indirect 
effect on grain yield through tiller nwber and grain per ear. 

Shaasaddin (1937) • Carried out a study in varieties 
grown during the winter season and revealed that spikes per 
plant gluaes per ^ikes, lOOu grain weight, giiuBae weight per 
plant(G) biological yield and hardest index were directly related 
to yield per plant and flage area was indirectly related to yield 
per plant and thiou^ biological yield and(G). 

Jadav end Jadav(1987), found greatest direct effect of 
tiller per plant and grain weight per spike of yield. 

Shrivastava et . al . ( 1988 )l . Studied path analysis in 67 
genotypic and conducted high diirect effect on yield through 
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Ehilaie ani ilaines(1989) . a>i»p»tei positive direct 

effect on yield throughdjs maturity, pllnt heiglit nwaber 

of head per plant, nusdaer of grain per head, 1000 grain weight 

and harvest index, to maturity and plant height exhivited 

the highest and lowest direct effect re^ectively. Ihe positive 

direct effect of days to maturity, plant height and number of 

head per plant, however partially or oompletly counter balance 
by their, strong negative eff-^ct through number of grain per 

head, 1000 grain weight and harvest inde*. 

j^ad et.al .(1990) . Reported high herihability for 
1000 grain weight, harvest index and pheiK>l reaction# genetic 
advanoe in percent over mean was high for 1000 grain wei^t. 

Patil H.S, and Narkhede, B.N,(1990) • infonaation on 
yield correlation and genetic advance is derived frcan data on 8 
characters in 36 genotypes grown daring rdsi 1985<:^6. 

Kuldeep Singh et.^.( 1991) . Data on yield 3 yield compo- 
nents and harvest index were recorded for 6 varieties, Mditivo 
doiiinance aid epistatic effect were found for all characters. 
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VAR Ii^ILITy WD HgRIT^lLITlC ■- 

Botezen et*^.(1978). R^orte^ that «ata of hsafiang 
„as closely ocrrelation with grain weight per ear . might anfi 
correlation contrihution to yield was made by 1000 grain weight. 

Dimistriew ^.^.(1980) . Observed that yield was Baost 

closely with productive tillers, grain wei^t per e«r. 1000 grain 

weight amd grain set per ear* 

Shaiaa et,^,(1985). DAta on grain yield and 7 yield 

related ciiaracter were recorded for the departmental progenies 
and oorre^ondings P 3 li*s from o£ a triticala cross grown in 
bron^t Pressed and non stressed environments. Q:ain yield was 
hi^ly influx oed by genotypic endiromental interaction in both 
generation. Ihe other character were influenced to rarious 
extents by the interaction .Narrow sense heritability was moderate 
for plant height ear length ^iXelate number and grain size 
under both envisrcsaents but low for the other characters. 

Khan et.al.(1985) . Data presented on the coefficients 
of variation expected genetic' aavance and heritability for yield 
per plant and relative characters in the 12 varieties, 10.1 the 
traits were quantitatively inherited broad senoe heritability 
estimate were generally swo^rate to high often coiabiend with a 
hi#i vale® of expected genetic advance. 
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Pawar et.al»(1989) « infomation on heritability and 
variability was derived fraa date on 8 yield oorapcaaents in 3 
lines and three cross s between thatn grown during 1981-82, 

lhakur et.al ,(1989) , Information on genetic variability 
and yield correlation is derived from data on 7 yield components 
in 10 genotypes and their P 2 hybrids, 

Atale ^d vitkare(1990) . Reported the range of parental 
variation was substantial for ear length, ear weight, grain 
weight per ear and 1000 grain wdight which is indicated of th® 
fact that parent have sufficient ^etic diversity, 

K.A, Nayeem and Garahin<1990) . Reported the spn^tic 
variability, pl^notypic, getKitypic ooeffi^bsnt variation 
herit^ii^ty and genetic advance were estimate, considerable 
anoant of phenotypic and genotypic variabilities was observed, 
id.1 the groups of crop have high magnitude of genetic variabili ty, 
high heritddility and moderate genetic advance indicating that 
importance j^jould be given selection progremme, 

Singh et.al. (1990) , Information on combining ability 
was derived frcmidata on grains per ^iXe, 1000 peed weight and 

grain yield in 9 diverse, induced stable mutants the parental 
variety and their cawsses. 
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Tsenov(1990) . R^orted in a study of currents. 

Herit^ility estimate %fere mderateCheritdaility » 0.47. range 
0.38-0.52) and cultivation condition played an inportant 
part, iathousfi saae plants witU profulse tillering iriheritated 

from pli^ were selected. 

Verma ^.^.(1991) . information on genotypic vari^ilities 

and herit^iUty is derived from data on yield and 5 related 

ciiaracters in bade croses grown dating 1980-81. 

Xie and 2hang Z.H.(1991). information on haritabilities 

derived was from data on severil yield components, indudedng 
grain number per ear, 1000 grain weight, stem length and ear 

lines in 9 wheat croses grown during 1980-84. 

Ihakawale ^.^*(1991). Information on genetic 
variance and yield correlation was derived from data on 7 
yield components in 54 varieties grown in 1984. 

Kheiralla(1991) . Informationon that heritability, 
genotypic and phenotypic ooeffiedent of variabUity, expected 
genetic advance and yield wmm correlation was derived from 
data on 6 yield oxnponents this information was used to asses 
the grains in grain yield by Idirect and two indirect 
select ionmethods. Generally direct single traits selection 
proved that most effected method. 
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oliveiro Caiaargo(1991) . Reported that the narro sense 

herit^ility for plant height were moderately (0,43 - 0.48) 

and hi^ for saae varieties. Moderate value were estimated 

for namher of ears per plant, her it ability values for 300 

grain weight were low. The phenotypic correlation between grain 

yield and ear per plidnt, plant hei^t, grains per ear and 

100 grains wei^t weire positive and raostely highly significant. 

The result suggested that it would be possible to select 

somidwarf plants, with high yield potential a high nuraber of 

grain per ear per plant and a hi^i 100 grain weight. If 
large seg 3 regating population are used to identify desired 

spno types , 


******** 
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JliJ METERIALS *HD MSIHOD tUtt 

nihttfmttittinittstin mt 


MiiTSRIMia :- 

<mirteen(13) varieties of wheat ( Tciticyta aeativimi.L.) 

was brou^it for the present investigation on tie basis of their 

genetic diversity. Ihey had been obtained from the Depth, of 
Genetics & Plant Breeding C.S.A. university of Agriculture and 

lechonology Kanpur U.P. All the thirteen varieties have been 

^own in the following table too, 1 


Ti©L£ NO. 1 


S.N. 

varieties 

s"^bol 

1. 

G w. - 234 

1 

2. 

PBW - 321 

2 

3, 

MP - 942 

3 

4. 

GW - 232 

4 

5. 

WH- 147(C) 

5 

6 # 

D L - 765-1 

6 

7. 

Raj— 3733 

7 

8. 

HD- 2630 

8 

9. 

GW- 230 

9 

10. 

Raj- 3785 

10 

11. 

Raj-3786 

11 

12. 

HI- 1383 

12 

13, 

G W -231 

13 
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METHODis s 

Fie la lay » 

-me material was B>m in the complete renda.iizec 
block dedign with 4 replication ;on Deoenaer 4. 1^91. Each 

.Treatment was sown in plot of 6 rp.s each 6 meter long & spaced 
z3 au. apart, m approj<.iji'iate ^aced of 5 aa. oe tween the plant 
was maintained, me experimentiilis conducted at the oolleye farm 
of Bralmaiand p«st Graduate osliege ^Rath(Hainirpur) U.P . 

(B) cJiaracters studied J 

Ihe data on the following characters were recorded 

on 5 Randomly ciiosen plants, in all 260 plants were studied, me 
selected plants were tqgged with proper infomatioa for 
identification and border rows were e^aused from the ej^pe rimes t. 
During selection howetrer the diseased and aonornial ylaJito were 
ovo ided . 

(X) Days to flower(X ^) s 

sowing date to flower data. 

^ ii) Gentiiueter^ ^ 

me height of plant was recorded in centimetwr 
from the ground lavel to the top of the platit. 

(Ill) NO, of tillers p er piont(X ^) 

All the tillers arising frati the sane node 


ware counted..'. 


^>5 


)%jO, q£ s::.'iKes p ^r pIant_iX,j) :S 

All the spikee of !=elected plarit were counted. 
Lentath of Si^ike^Xs)** 

Ihe length fo spike was recorded in cutitiweter 


(VI) I.ay& to Maturity ij^)i 

sovgiriy date to harvest dt-te . 

(VII) MQ . of seeo per iyike( X.^) *” 

'liie seed of five spikes were counted and hod 


been divided by five. 

(VIII) Test weight or seed iviaignt ( X^^) • 

100 seeds from each pi^it were counteo and 


Vii’S X 

in grans for test wergnt . 



Cix) 





The yield of grain per 

X i t. W C 

*1 O X^i 





(Cj 

Statistical mst'nods i 



ii) 

Me oil s 




It is the sum of measureiuente or obsoxvatiotis 


dev iced by their nu'HDer, 'Ihus for each character the ob^ijervetions 
of 5 pliu'its were averaged in accjordsice with the fol*.owiuy foisnuia, 

IX 


Mean 


N 
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XI s 

Calculation o£ ^um of sguaras i 

iiie cufii of squara wara obtainaa ao follovjs * 

(G.T)^ 

( i) CPi'raiJfeion factor (C.F#) = - 

(II) 'Ititai aufn of aquarca ( r.a.o.) = 

(■^11 + ^22 ^ ^ n ^ 

(R"^ + + iC ) 

(ill) 0.0, DUR TO ROi-iiootion = 1 ^ 

No . of traataioat 

(‘1’^ + + — + } 

^12 n 

(IV) 0,0, cua to traatniant = -C.R, 

NO, of rcjjlication 

(V) 0 , 0 , due to error = T.o.o, -( RepliCc.tion o.o.+ rrcatment 3,5), 
oToF 111 t 

liie aim of fikjuareo ’.vcre arranyOw in trio followiny 
tcble^3) to test toe siyiiif iccuice of oif r ereiico betv;oun troetiiieiit . 

iiC # 3 

-1^14;^ OXi f.>C| ijl C- 3i. W iVCi.XV' i 'C» 4 i ^ **mi 'W*. •4,^'^ dlff JX O J* X.O '^«i' i i 

toX-iw tilcii i wcii OU QX D ii,; £ Xi StiUCi i t S 


XI D 4.\ 0 f.*' X« 

d,f . 


M * 0^0 

V 0 • 

vliMi *t X 4 J 

4R~1) 

r 



2, Treatment 

(T-1) 

t 

^t 


3. Error 

(R-l) ( J>1) 

e 

y. 


'Ibtal 

( TR-1) 
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if variance ratioC'-zt/vo) for troatmerit ia Lester 

than th- tdsle value of 5% level of siynlficaace of the 
difference between treatoient are considered to be not siigjnlf icunt 
at V aice^ve r sa » 

G^m poaout^ of variaace t 

QDnceditiy that all varieties tested have ware 
>^aneticaliy unifoiTu the e>.i.acted mean s-jm of square^ for error 
(M ,Sc.) .dt.e, 6'^a will ba i^urely rs.ndora anvirorunental varieties, 
'ilie maaii sui'ri of squares between varieties will consult of tl'j^ 
variances . 

(I) Attributable to varietal diff 2 rences( Genoty^^ic differences) 
an d 

(II) Due to enviroament , 

variation aiiong indivisual of i^notyr-ic. ’ilius tno 
expeat'^d n.oc.n of sum or siquares would be for low 

b(M.ay) ~ d'‘^e + r S^y 

y* # Iv « o 

V ^ 

fore, d" - 

r 

h z 2 

phenotypic variance ( <r p) = e g + <?• e 
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T^Lii WO. 4 


S.N. 

2 

Character ^ g 

2 

(S' e 


1. 

Days to flower 



2. 

®ight of plant 



3. 

wo, of tillers per plant 



4. 

Wo. of spiKes per i;'lant 



5. 

Length of ^ikes 



6. 

Days to maturity 



7. 

No. of seed per ^ike 



8. 

100 seed weight 



9. 

Yield per plant 




(s) Genotypic coefficient of variation were calculated as 

follows: 

__ 

(G.c.V.) J — ^ X 100 

X 

(t») Phenotypic coefficient of variation (P.o.s/.) 


<P.C.V) 



<rP 


X 


X loo 


(G) i'seritaoility ( Broad sence) : 

It was tiie ratio genotypic vari--_nua to 
Phenotyi-ic variance afid the fonnula as follows 
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h 




inhere = a2notyi:iic veriince 


phe nw t Yj^ ic v e- r i m oa 


C^) genetic cdvanoa s 

.ii'or estimating the ex^- -acted acv&nee in a 

Ciiex’act tiix'cugii iwXi iac t io ci inoex tiia £ox*iimiiJi <i3uy*j|w scad dy 
X Os an Ss.j n a t # a Ji. ^ 1 j S 1 vi s i, xa d • 


y v'v v» 

'_fc:n«t4.c ec-Vc-iice (u./-.,) - ■"" •••" * a k 

ir' 

Qjr = 6 Ip 

A A 

_y 6 p 

Wi'u-ire, 

gwv. or 6 '^g ■= 3 snQtyj_-. iC vc.ritnc.- of w 

2 , . • 

pviw or6P -- Fhen^. tyj,-.' 1C vcricttci oi. m 


K “ oci-i'-tion intensity .• t 5 % l^.vol ( 2 .‘ 0 l- ) 

W ™ CilOliCi) C. . c-i. « Ct Cl 

( 3 ) i-f’J/iL YiiXfj OF CXjVi-iklAi'NfCO • 


i’hci method of 

A* C* t> aC il C 'w i ^ iC *C f C* ^ 

il) CPrractiun fcctorCC.F.) 


Coicuiotiou uift 

GTCk) . GT(Y) 

N 


JLt i i W 


SlVl of 
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(II) rotc.1 s.jni oif :roducteCT.i>*F' .) 




■+(X . Y 1 -C.. 

m n m tr 


(III) 


icotion o.F.= (Il^X , R^y )+ ' '\a 

No. of troefcinent 


( IV ) T rs c. tnien t o . i- . 


(T, R .T,, Y) r( T X . T Y) -C.R. 

'll' Hi tn 


wo. of Rcii- lication 


(v) grror o.P, i= r.u.P - (R.o.P. + I’r.ci.P.) 

CuMFONoR To O:' UQV/'..IcI.-RCai i 

of moan of worn of jt^roducfo foiiOws the 
Soiae princiFlo o cis those mo on sum of squares. 

Thus : - 


;(h .ep^) 


€ ^ d r 


= 6- ^1^2 


* ■ 


14 ’ « sip . 

V ^ 




S PqP 


6^ "*1^2 ^ ‘^1^2 


xiiose ccxiq^Oi ie i i t e v^ere Coleuiotev.- o^io wai-e st^iimensad xxx 


the follov;inq table rju. 5 



35 



Doys to flower V3 -Heiujht of 
Plent 

Days to flower V3 no .of tiller 
pir i iant (X^x^) 


3 * 

II 

11 

33 *0i. Jm 31.1 3k « 

1 ^ 

^ • 

»l 

It 

**¥ 3 Le O y ti i Qi: s ( X^ ) 

5 # 

II 

II 

**V3 Day^ to Maturity (X. A,. ) 

1 o 

6. 

it 

If 

*V3 no* of oood s^iikoo(x^A^} 

7. 

II 

It 

**VS luQ seed \fliei9at(X X->) 

X 

i.,S' 0 

If 

it 

"Vo Yield par plan t(X^X,^) 

9. 

He 

igbt of plant Vo nOj, of tillers per 


plan tCX^X^) 

lu . 

iiSignt of plant V3 no .of jSpiKe par 


Itii fc. 

(X^X.) 

11. 

ft 

II 

" Vo Length of s-'ikas(X^X^) 

1 • 

It 

il 

" Vo Days to maturity (X^ a.^) 

13. 

II 

tl 

VO i'o . o.i^ ooecs ^*-'er s ^ 

l^'i . 

It 

It 

'• VS IQd seed weignt(X 2 X 2 ) 

15, 

II 

II 

'• Vo Yield i^ar a-larit(X^..«^) 

Is . 

UO 

*of 

tiller pltiit Vo no .of £^ike jj^er 


plant 


17. 

II 

It 

" VS Lenpth of Si^Xes (X X ) 

^ 3 

13. 

If 

II 

'* vs Days to maturity (X^X^^) 

19. 

It 

ft 

'• VS no, of seed per spike s(X X^) 


3 B 


S.N. CSrioracters Cprivananta 

2 ^ . 
e ^ 1^2 ^ ^i '"2 


20, '"'100 30 .- d vjaight (X^Xg) 


21. 

II 

It 

" VO Yield i> 0 r plant (X^X^) 

4ii 46 <t 


•O Ju 

s^-^iKes ].<0i. j;.'l<ui.'it VO ionytii 03 




^^4*^ ) 

3 ® 

il 

II 

" Vj Da^o to ruoturity (X^Xg) 

4.%® 

It 

tl 

V no . 0 .i> fcjv' 0ci . 47 ' e 2 2 ^ ^ 

4* -■•0 m 

It 

If 

" VO 100 3i0d w0igiit(X,xO 

‘i 0 

2o . 

tl 

it 

" VO Yield ^ijr i.>laat(x^Xy) 


Laayt 

ii oi s... iOo Vo Days to inoturityCXcX- ) 

.0 0 

23 . 

II 

it 

" VO No.oi S'.i.-d i^er S 4 .-iK 0 (XgX.p 

29. 

it 

II 

" VS 10 j seed w 0 ight(XgX 3 ) 

3 O . 

It 

Si 

" VS Yielo jv 0 r £-lant(X,-X,) 

3 j 

31. 

DAYS 

to niaturity VS no .of saad ^.or 


•k " 

ik.3j 

a(X.Xj 

32. 

II 

It 

** VS IJS seed %eignt (X,_X.^) 

. 

tl 

It 

‘‘/S 'llfi w lei ^ jy-'-i. oil fc { ^ 

34. 

PO 

® Crf* 

z so^cid -er Vo 100 sees 


me 

iyl-. 

t(X^Xg} 

35. 

it 

fl 

" vs Yield .-ar i:- lent (O’ a- ) 


36. iJu S0ea waigrit Yiaid ijlaatCXp. 


.2 

to i^lXr '2 
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(I) Correlation were ceicuiatad using the following for-ujls: 

Ou v 

r(X^X^) = — ==^ZZZ== 

^^'^vcx^). v(x^) 

X'© 

r(X-j_X 2 ) is the correlation betvjewti X^ena X csv. 

( 4 V^X 2 ) is the o_-varAt^nce between X^ 

VCX^) i-' the veriauce os 
V(X.) is tne variance uf x 

4 a 


(II) CPrrelotion coariicient i 

Tne correlation on coefricient between tiiie variables 
vjere calcuLcXed vvitn tiie nej-p or tais lonuala :- 
(X) ''hacity , -3. c OQj-relation coerficient *- 

It was calculated by tne follovang roii.iala as sug.jOsted 
b y xob i n sen e t . al . ( 1 e 5 1 ) . 


;3a no tiu-‘ - 


Ghnotyj.jic correlation = -• — — - 

/ 

_y h.v(x) 


covariance 


3. Vi Y) 


G.V. (X)= cfenotyj^ic variance for x . 
'S.V. (Y) = Oenotyi ic variance for Y. 


X, Y are two varfcbles 
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. tra c.t ( xy; -M . 5 .P . i:r ro r 


( «) 


Oanotypic ex, variance - 




• h> • a • re a t ( X) j^r ro r ( 


(b) 


iocuotyi-ic variaiice of X= 


( B ) Pii^ncbtypic Oorrelation coefficient i 

It was calculated by the following fonuula suggested 


b y :<ob in son e t . al . ( 1 9 5 ) 

Pl^saotypic CJorrelatio» 




pneniwtyj..iic covariance 


/ I'h . V . £o r ( X) . p he . V»£o r ( Y) 


wxi- re 


ph.V for X = Pheaotyi'ic varienesa for X 

ph.V for Y = pnenotyi:-ic variance for Y 

X oc Y are tv.o variables 

h.o.F. rreat(.XY) 


(a) Pnenoty...ic m^variance = 


(b) r'aenotyjt;ic variance of x 


(c) p.ieaotip.ic variance of Y 


h.o.o. Treaoae'Ut (X) 


i'. . o . e , Tre ataio n t ( Y) 


Qorrelation coefficient : 

Environmental correlation coef a ici^nt (r J v;a s detennirn 

by the following fe^nbula 

^ #F # X y 

lines) 


re 


/ 


-/ 


b.O,(X) 0,0, (Y) 
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where: 


re= iSivironmental correlation o'jera. icient 
a,f.(XY)= 5 Uin of j.'roaact& of XY 

5,5. (X) = Sum of s.^uereu of x 

S,3,(Y) = Sura of squares of Y 

X &. Y are t;vo variables 

'iVbLS i'lo . 6 


SlbiiLS CXJuRSLiiTIwb : 


3.N. C'iaracters 


Ui i 


1 a t io n 


1. 

D« 

y s 

to 

f iowerw VS iieigac of ^la.'it(Oa) 

^'12 

2 « 


ft 

41 

11 

'7^ 

I'vO « O "L 3 X i IT o j.--'' A- 7 _!») i £ill t 

^13 

3* 

It 

If 

ft 

fl 

73 

no. of per lei it 



if 

41 

fl 

41 

77 

p.snytn Oi- xr>jui\-^s 

^15 

3 « 

It 

II 

li 

ft 

77 

3oyo to iricturity 


3 ® 

it 

fi 

It 

41 

77 

NO. of seea 

ru .. 
17 

7 . 

li 


fl 

II 

73 

lo^ woA. ynt 


« 

II 

II 

II 

tl 

¥3 

1 IT j;.. X C.ii t 


9 . 

Lu "jj « 

Vt ' 


'I ant vs no .of til^c-T pax plant 

^2 3 

lu . 


II 

ft 

II 

v~:. 

no .or s^ ^'or ^- Ic^irt 

■y>- 

A •!«. 

■f; 

II 

il 

tl 

vs 

L, -- n y th of Si- ik e 

r . 1 - 

X D 
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(V) 'XBat of SidnAficanoa i 

Bid dignificont of corrolatioa coefficients was tested 
with the hejLp of a taDle(To£>le VI) statiscAii table by(Fi^ar & 
Yates) . at n-2 degree of freedom. 


foOTula 


Where 


r 



1-r 


2 




n-2 


r = correlation 


n ^ NO. of varieties 
<VI) path analysis ? 

Calculatio n o f path ooefficients i 

in the figure ebc and h are the path ooefficient 
due to respective variables. Path coefficient oaa be defined as 
the ratio 6£> ttss standerd deviation of the effects due to a given 
cause to the total standard deviation of the effect i.e. if y is 
the effect and cause. Ihe path ooefficient for the path 

from cause effect Y is /y as per definition 
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6-^1 


a' Jine j/ath ooaariciant from X^to y 


5 " y 


(T ^2 ■= *o * Ihe j^ath cDofiiciant from x^to Y 


6 'y 


d" ^3 = ‘c* 'ITio i-ath aiof £ icii::nt frora X^to y 


^ y 


tfiros 

CD 

Col) 


itius, r(X^y) = a<tr(X^X^)b + r(X^X2)C 

;he CPrrelotiun cotweea X^ 6 c Y rnoy do i.c.ruational v.ith 

OolUwly 

Due to diract eriecf. of ond Y oadi amount to "a" 

Duo to iudirG.cc affect of Xj_ou Y via X^ vuiicu amoauta 


to r ( X X,, ) ' in ' 

X Z 


( .u. X -L/ 


iju« to iuuiract afreet cf X^ou tiio X^v.-iaon 


l,l C i X \ ^ } 


' 31 U £ 

k”w^ y 1 til's £ xn \ u ± t cl i u if = a cj u s c xo n • *** 

rCXj_Y) = a + r(X^X^}b + r(A^X^) C 

rCX2Y) =r Cx^X^)c +b + rCX^X^) 

r(X3Y) = rCX3X^)a + rCX3X^)D i (R.Y) --'h 

Xt 'rt ll ££• Ci c»*^' foXiOWis- • *“ 

(XX^) ab 23 (X 3 _X 3 ) Rc-fr CX^X3)be. 



•isles hod been calculated the he*? o£ atoul taneous equation 
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(B) Resliiual Effects i» 

Following formula had been used to determine the residual 
effects s- 

J^^'"^^19^19^’■^?^9r29)-(P3gr39)-<P4gr49)-•(P59r59)-(P69rg^)- 

- ( g|P- ( Pgg tgg ) 

CALCULATION Oi' DIk^CT (ft liN! DIRECT EFFECTS »- 

Ihe direct & indirect effect of each characters on yield 
were calculated with the help of correlation of the resj^ective 
characters with the grain yield. 

<1) For days to flower and grain yield ( X^ A 3^) 

ijirect e£.i-ect 

indirect efi^^ct via iieiylit of ^,lant(}c^) 

Indirect via no .of tillers per plant<X 3 ) 

Indirect eriect via no .or Si--iJ\os j-cr plwnt(X^) 

md ire ct e •: r o ct v ia Lo n gth of sp ik-s s ( ) 

indirect orrcct via Lays co maturity (Xg) 

Indirect effect via no .of seed par Si.ike(X 7 ) 
indirect effect via iOD seed vieiyht(3^) 


*^19 


“^29^12 

“*^13^39 

49 

=^15^59 

*^^16^69 

“^ 17^79 

sr r* Cl 

^ 18^39 


iotal effects (Direct & indirect) 




45 


(ii) jV-sr haight of plsnt Cx^) end vi>^Id( X^) : 

Direct e£i:ect 

Indirect etrect vie Days to flov.er 

Indirect affect via ne . of tiller per ^IcntCX^) 

Indirect c:ffect via no, of spike i.er plant (x^) 

indirect =fie^t vit, Icsngtli of to^ iKe (x„) 

e 

ineirs^ct efrcct vie Dcye t^-. uietiiiity Cx^) 
indirect eifect via no. of seed per di ijr^e (X^) 
Indirect efcect vie IdO eeeo (X^ 


P 

zy 


'^ 21^19 


^ 13^39 




r P 
e5 59 


'*’ed ^ey 


^ 17^79 


e o o J 


iOteiC eirect & inoiipct) efcact 


'29 


( e) 


■ r no, or tillwie j^er pl£nt( X^) end yi.^ld (kv,) s' 


Direct effect 


= P 


39 
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V X c y X i.u V dS L { ) 


^"31^19 

Si 

It 

\I 1 c O ..C j>..- 1 V.. tl tl ( iV '- j 



It 

II 

/i £ flu . ox iKu po L pi an t ( x ^. ) 

% 

- 

^ 34^49 

II 

II 

gfa tC. 1 ^ t i loj im i 1 O I 2 #* ■ i, J \ C* J 

fS 

^35^59 

SI 

SI 

/ia o‘-*y- to meturity (X^) 


^36^69 

II 

ft 

V 1 o x'^o , of So e d r 2 ixv w e ^ .X^ 

=; 

^37^70 

SI 

II 

vie lod sood v^iyiit(X^) 

=; 

2 -:s,jPo. 
3d ds 


lOtoi 

oirect u indirect effect 


r 

39 

i*or 

no . or 

Spikes per piant(X.Jauu yieio(X^) 

« *" 



Direct efrect 
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Indirect affect via Days to flower (x^) 


* IT P 

41^19 
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in d i ct e £ f ct v i b i yh t P 1* ^ C -^2^ ^ ^ 2. 9 


It 

II 
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11 
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li 

ti 
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II 
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" 46^0 9 

91 

}} 

V ici no * o£ ci G ^ xi\G ( ) 

= r P 
^47 79 
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ii 

V i o iOd OO e. O Vv^‘ i i i t ( ) 



iU toi ( X£iQ iili si ct / w; CX i-,‘C t 

■^'49 
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Lw. i'Kjta 

O X G}_-' i Ac O ( Ar ) '^■’ ^ y Xs- iO^Xj-, ) • 


UX'L^Ct 

.A«. c: Uc 
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^ 59 
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It 
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pnj c c'. J l P'*"^ ^ ^ «.,< ii id i i- c. t } ^iLJL^^'—.t* ^^39 

^ o ^ 'ijb.' ^ tio inic..tu ,xr i C } ^ *^9 ^ * *" 
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lii direct effect 
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il 
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Indirect 

affect 

Vie 

len gth of sp ike ( k^) 

s: 

%5^'59 

II 

it 

via 

no, of seed per spike(X^) 

= 

^67^79 

11 

11 

via 

100 seed v/aiyht(x.^) 

- 

^6 3^39 


’lot cl vjf facts 


^69 

(7) 

41 Clljw 

ico .r.er s_,ike(x^) etjo i’iele(x^) 

•• 
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i'tlSf ^ 'C* W' 
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If 
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W' C.; i JL, 

f .. ct: 

( eirect + inu...rect) 

= 

^79 

(3) 

1 

ad r.' 

v.'e w w t ( X _ ) a no y e - f .:; ^ x.. ) 



XilviCt e; 

fjZ .i_ ♦l.-L 




^09 

^ Vj a^Utux 'w '■.•■ 


V i4* C- . 

lie X G X'-k X vX.; VX I' ( ) 



11 

ft 

vie 

i'leiync oz ^0 i ailtz (./V."., ) 

A 

= 

^’3e^f9 

it 

it 

V la 

1 ^0 * el IZlii'ljuG e ]C. e 11' n, e |[ 4\ ^ ) 

. 

■“*3 3^’ 39 

II 

it 

via 

OO « 0 1 lXa» ^ X •*» 'C* G. tw -I'C ,,• ^ 

= 

%4^'’49 

11 

ft 

via 

1 eng til of St ixcs(Xg) 

ss 

^35^'' 5 9 

i| 

It 

via 

Qeys to mciturity(k^) 

sa 

■^86^9 



pc;r 


inoi 
I no 


;ict a£. ect vie. nu . of sc;Oq par 0^. iko 
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PINDIHOS |{| 

I Yi@l<3 i® ® complex cSiaracter and there fore Selection 

can not be made if some other pheno typically distirishable 
character or characters are i¥5t positively associated with tl^ 

jlaldiofl dsillty. the present e:qparli«ant had been oondacte* to 
detemlne those rteerecter. who ere directly or Indirectly related 
to increase th grain field. 

Experiments co^ductp TO during the course of 

investigation include following studies. 


(A) 

']l^ estimate the 

genotypic and phenotypic variabilities. 

(B) 

ISO e stima^ the 

correlation coefficient among the 


characters. 


{0 

path analysis 


(D) 

Heritebility & 

genetic 


Ihe result obtained free these stadias are presented 


below. 

OF VARIiiKCE s- 

All the 13 varieties in the present investisation were 
hi^y and significantly variddle for all the nine diaracters 
(traits). It is dear from the variability percent in the present 
materiel thet the a»lce of lioes was ^prc*.riate for the 
estlS>ation of selection parareters, Haan sum of squares and 
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variance ratio for all 9 tiiaracters given In tdole 8, 


TABIi£ HO* 8 


iOVA FOR DIFF.£RiS£iT QiARACTjsJlS, 


H.S.b. 


S.M. 


CJiaracters R@pl. j “TCeat, 


RSpl. 


Tceat, 


F rati< 
Treat. 



1 . Days to flower 64.2307 1463.0769 21.41026 121.92308 17.787* 

2. Hel^t of plant(Oa)249.3667 1471.11769 83.2889 122.5931 15.262* 

17.7877 2.21744 1,43231 3,37 

3. NO. of tiller per ^1^5231 i/./ 

plant 

7ina 17.8800 4.90333 1.4900 4.672 * 

4. NO. of ear per 14.7100 i/.oouu 

5. i^ngtn Of ^ilce(an)8.56798 41.0789 2.85599 3.42325 9.546f 

1. 4*. O-J ei-ViAfi 331 ^9231 7.51282 27,64103 11.249 

6. Days to maturity 22.53a4fe jja 

« -ikf* 449 2136 600.989 149.73786 50,08245 4.137 ^ 

7. No* of seed per spike 449 .21 j© ©o 

8. 100 seed weight(go) .05998 6.31633 .01999 .52636 8.307 

9. yield per plant(ga) 3.94049 51.62032 1.31350 6.30169 2.227' 


* Significant at 5 % level 
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(*) Estimation of genotypic & phenotypic var jollities 

tho ^not:^ic jphanotypic and envircmental oonponents 
o£ variance were calculated ^d th&y have been sho^i in the table 
no, 9. 

m. 9 

components o£ Variance t** 


S.N* 

characters 

6 g 

^2 

6 p 

6^e 

1. 

Days to flower 

23,76709 

35.62179 

6.8547 

2. 

Height of plmit(cm) 

28.64009 

36.67288 

8.0328 

3. 

No. of tiller per plant 0.27483 

0.65782 

0 .38299 

4. 

No, of spike per plant 0.29278 

0.61167 

0.31889 

S. 

Length of ^ ike (cm) 

0.76616 

1.12475 

0.35859 

6* 

Days to maturity 

6.29594 



7. 

No, of seeo per jpike 

9.49438 


12.10493 

8, 

100 seed weight (gn) 

0.11575 

0.17912 

.06337 

9. 

Yield per plant (gn) 

m 

2.52409 

1,93156 


Ihe genotypic variance of days to flower (28*76709) 

Height of plant(28 *64009) and Number of seed per ^ike(9 .49438) 

/ 

/ 

were found high. The phenotypic variance of Days to flower 
(35.62179), hei<^t of plant( 36 .67238) and number of seed per 
spike (21*59931) were found high, where as the other characters 
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geaotypic and pnenot^pic copt^onents varianoa the res^^ctive 
cDeffeiJient of variation and phenotyx->ic oooiponents of variance of 
the respective coefficient of variation had been calculated and 


TABLE NO. 10 
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help of these caracters can be adopted, 

Estijaation of caorrelation coefficient s- 

a>n)ponents of ao- variance were calculated for 
the different cxasabinations of diaraters before the calculation 
of oorrebSition coefficients, Ihe genotypic, phenotypic and 
enviroimental covariance were calculated and they been shown in 
table no, 11* 

TjCLJtS WO, 11 

S.M. Ciiaracters 

1. Days to flower VS iPi^t of-1.02361 -0.81074 0,21287 


Plant(an) 

M H VS 1*5 ,of tiller 



per plant 

0.14754 

0.16603 

0.01848 

3. 

M «vs NO .of ^ike per 

0.36207 

0.50128 

.13921 


plant 




4. 

" " VS Lengtli of ike (on) 

0.75118 

1.08934 

.33817 

5. 

» M vs Days to maturity 

10.72329 

9.95673 

-.76656 

6. 

“ •* vs No, of seed per ^ike 3,06903 

4.84139 

1.77236 

7. 

« “VS 100 seed sei&ht(gm) 

-0.73398 

-.73710 

-.00312 

8. 

“ “ VS Yield per plant (gn) 

-1.13520 

-.63247 

.50274 

9. 

Height of plant (on) VS No* 

0 .09304 

0 .029981 

-.06324 


of tillers per plant 


S.M. 


Characters 




9.i0. Height of plant (oa) VS no. 0.09304 0.02981 ^06324 

of fillers per plant 


ID. •• 

H 

vs 

Ho. of spike per pla- .18500 

-.40708 

-.22208 

11. “ 

m 

nt 

VS Length of ^ike 

2,7€705 

3.16574 

iv 

0 .39817 

12. " 

m 

VS 

D^s to maturity 

-3.76175 

-4.98045 

-1 .21870 

13. •• « 

spike 

VS 

No. of seed per 

3.87133 

2.31417 

-1.55716 

14. •• 


VS 

100 seed wei^t 

0.23314 

0.33772 

0.10458 

15. « 

m 

VS 

Yield per plant 

0.44015 

0.10942 

-.33073 

16 . NO 

.of 

tillers per plants vs 0.28387 

0 .58590 

0.30203 


No. of i^ike f>e* plant 


17. " 

*• vs Length of spike 

0 .04467 

0.15632 

0 .11166 

18. « 

“ VS Length of spike 

0.10107 

-0.20000 

-.30107 

19. •• 

« vs no .of seed per 

-.14165 

-.26484 

-.12319 

spike 

I# 



20. « 

'• VS 100 seed weight 

0 .07280 

0 .07853 

.00574 

21. « 

•* VS Yield per plant 

0.37467 

0.67233 

.29765 

22. No. 

of ^ike per plant VS 

0.7346 

0.14749 

,07403 

Length of ear(Ott) 




23. « 

" VS Days to maturity 

0.12158 

-.16474 

-.28632 

24, “ 

" VS No .of seed / spike-0.00348 

.28818 

.25166 


“ VS 100 seed weight 0.03952 ,03112 -.00840 



26. No. of fiipiKe per plant VS 0.34861 .62709 0.27848 

Y±el<3 per plant 

27. UBQgth of spike VS oSys -0 .04380- .23226 -.19146 

to maturity 


28 “ " 

VS No.of seed per 

2 .20058 

2.36543 

.16485 

spike 





29 . •* '• 

VS 100 seed wei^t 

-.00998 

.00584 

.01582 

30. “ " 

VS Yield per plant 

0.10795 

.24272 

.13477 

31. D^ys 

to maturity VS no.of 

1.84324 

1,09481 

-.74843 

seed 

per spike 




32 . “ 

• VS 100 seed wei?Jit 

-17407 

-.26317 

-.08910 

33. *• “VS Yield per plant 

-.26355 

-.48013 

-.21658 

34. No.of seed per spike ICX) 

-.79130 

-.48773 

0 . 30357 

seed 

weight VS Yield per 




plant 




35. •• 

« vs Yield per plant 

-1.41036 

1.01710 

2.42746 

36. 100 

seed weight VS Yield 

0 ,20400 

0.3202 3 

0.11623 


per plantC in Obs) 


out o£ thirty six. t»enty three gfmotypio aua teeuty 
four phenotypic covarlanoes were found positive. »»e of the* were 
high whl* indlceted the better association with the respective 


ccxibiiiatioii « 
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SJjaple c»rrelation( g@notB>ic correlation) of 
different pair of characters had been calculated and they have 
b^n presented in table no, 12 

T^LE HO, 12 


Genotypic correlations between different characters. 


S.N. 



Characters 

Simple 

CD-rrelation 

1. 

Days 

to 

flowering VS Height of plant 

-0.035S6 

2, 

m 

m 

"VS no .of tiller / plant 

0.05247 

3, 


II 

" VS no, of fipiXe / plant 

0.12476 

4, 

m 

It 

" VS Length of spike 

0 .16000 

5. 

m 

m 

" VS Days to maturity 

0.79680 * 

i. 

m 

m 

« VS no. of seed/ spike 

0.18570 

7. 

m 

m 

" VS 100 seed weight 

-.40223 * 

8, 

II 

n 

" VS Yield per plait 

-.27496 

9, 

Height of plants VS no, of tiller / plant 

0.03316 

10. 

II 

m 

" VS no. of ^ike / plant 

•jD6389 

11. 


m 

" VS Length of spike 

0.59070 * 

12. 

m 

II 

" VS Days to maturity 

-.28014 

13. 

II 

II 

« VS no. of seed / spike 

0.2 3477 

14. 

II 

m 

" VS 100 seed weight 

0.12805 

15. 

m 

m 

“ VS Yield / plant 

0.10685 

li. 

wo. 

of 

tiller / pl^t VS no, of spike/ plant 

0.99973 * 



dhkaractera 


Simple 

03- rrelatdon 


17. NO. of 

tillere^plant VS Length of ^ike 

0.09734 

m 

• 

m 

H 

" VS Days to maturity 

0 .07683 

19. " 

m 

*• VS No .of see^^^ike 

-.08769 

20. •• 

m 

“ VS 100 seed weight 

0.40815^ 

21. " 

m 

“ VS Yield / plant 

0.92846 * 

22. PO.of 

iypiJ^ISKNt VS Length of spike 

0.15510 

23. * 

m 

*• VS Days to maturity 

0 .08955 

24, •• 

m 

“ VS No.of seed / %ike 

-.00209 

25. “ 

m 

" vs 100 seed weight 

0.21466 

26. “ 

m 

“ VS Yield / plant 

0 .83698 * 

27 , Length of 

spike VS Days to maturity 

-.01857 

28. •• 

11 

•• vs oo .of seed / spike 

0.81591 * 

29. » 

m 

“ VS 100 seed wei^t 

-233351 

% 

m 

•• VS Yield / plant 

0.16021 

31. D^s 

to m 

aturity v's no.of seed / spike 

0.23841 

32. « 

m 

" VS 100 seed wei^t 

-.20391 

33. « 

m 

“ VS Yield / plant 

-.13645 

34. NO .Of ftee<3/ sj^ike VS 100 seeo weight 

-.75483 * 

35. " 

M 

*• VS Yield per plant 

— ,59462 * 

36. 3P0 

seeti 

wei^t VS Yield per plant 

0 .77895 * 


* significant at 5^ level 


( I) Days to flowering VS Yield per plant : - 

Ihe genotypic oo rrel at ion (-0 .27496) was negative 
and non significant between these tw characters indicated there 

was no relationship between them. 

(II) Haight of Plant VS Yield per plan^ »“ 

A positive but non significant genotypic correlation 
(0.10685) was foand between these two oheraoter which indicated 
that there is no iBlationdjli> between hel^t of plant & yield 


per pi ah t < 
(III) * 


VS Yield per plant 


A positive & significant correlation coefficient 
(0.82846) indicated that there was a strong relationship between 
DO. of tillers per plant and yield per plant. 


(IV) 


MO. of apiKes per plant VS Yie ld per plant s- 

Ihe genotypic correlation (0.83698) was found 


positive & signiCicantly whicii indicated there was a strongly 
relationship between no. of spikes ler plant and yield per 


plant 


(V) i;,ength of spiXes VS Yield per plg^ 

A positive & non-significant oorrelatlon(0 .16021) 
. U these two characters which indicated there 

length of ^Uce and yield. 


was no relationship between 


(VI) 


pays to maturity VS Yield per plant 


A negative & non significant cjorrelation 
(-0,13645) was found between these tvjo cSiaracter which indicated 
that there is no relationship between days to maturity & yield 
per plant, 

(VII) NO. of seed per spikes VS Yield per pl^_t 

The genotypic correlation (-0 ,59462) was foimd 
negative but sigaif leant between these two characters which 
indicated there was negative relationship between no. of seed 
per s-pike and yield per plant. 


(VIII) IQQ Seed weight VS Yield per Plant 

A positive and significant correlation was 

f ound<0 . 77395) between these two characters which indioated that 
there was atreng relattohship between 100 seed weight end yield. 


(I) 


positive and significant c crrelatton Monc the characters : 
EDllowlng oorablnatibn of characters, were found 


positive and signif icant.days to flowering VS.days to maturity 
(0.7968), hei^t of plant vs length of splice (u . 5907) . no. of 

tillers per plant Vs. test weight(0. 40815). no. of tillers per 
plantvs.no. of cpllces per plmlt(0.99973) . end length of spi.es 


VS no, of seed per spikes (0 ,81591) • 
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(II) i^gative and significant correlation aiaong the Characters } 

Days to flowering vs. test we ight(-0 . 40223) 
and no, of seed per spikes vs. 100 seed weight (-0,75483) were 

found negatively but signif icnatly correlation mong thaaselvs, 

(III) Positive but non significant correlations among the 
characters ; - 

Days to flowering vs no. of tillers per plant (0 ,05247) 
days to flowering vs no. of spikes per plant (0 .1600) , days to 
flowering Vs no, of seed per ^ ike s(0, 1857) , heicjit of plant vs 
no, of tillers per plant(0 .03316) . height of plant Vs 100 seed 
weight (0,12 805). height of plant vs no .of seed per spike s(0 .23477), 
r^.of tillers per plant vs length of spike s(0 .09734), no, of tiller 
per plant vs days to maturity (0 .07683) , no. of spikes per plant 
Vs length of spike (0 .1551) , no. of spikes per plant Vs days to 
maturity (O ,08955) , no, of spikes per plant Vs 100 seed wei^t 
(0, 21466)* days to maturity vs no. of seed per ^ike(0,2384) 
were found positive and non significant correlation among the 
characters, 

(IV) Negative but non significant correlation anong the 

characters 

Days to flowering Vs height of pi an t (-0.0 3566 ) , 

.of spiXes per pi ant (-0.06 389), height of 


height of plant Vs no 
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plant vs days to maturity (-0 .28014) , no.of tillers per plant 
vs no. of seed per spikes{-0 .08769) . No. of spikes per Vs 
no. of seed per sp ikes (-0 .00299) , length of spikes Vs days to ma 
tur it y(-0 *01857) , length of spikes vs 100 seed weight (-0 ,03351) 
md days to maturity (-0 .20391) were found negatively and non 
significantly correlated among theinselees. 

Ihe genotypic and phenotypic correlation coefficients 
for nine character in wheafe also have been shown in t^le 
no, 13. 



Genotypic and phenotypic correlation coefficient for nine ciiaracters in wheat 
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( P&ttx analysis ( Di rect and indirect effect of cl.v::^3rt~r.nt 
jjs on yield 

Before a<^pting tlie selectiion breecling pacogranme 
the breeder has to work out the effects of the particular 
character on yield, “Through the oorreletion coefficient, we 

reacited on the conclusion that the no, of tillers per plant, no. 
of spike per plant and 100 seed weight are positively and 
significantly associated witn yield, no. of seed per ^ike was 
found negative and significantly correlated with yield. The height 

of plant ana length of spike were positively arid non aignif icantly 
correlated with yielo. Hays to flower and days to maturity were 
negative and non- significantly with yield. But it is not clear 
that whether these characters ha’^^ the direct axid indirect 
effects on yield, 

TO detect the sane the direct and indirect effecjt of 
these characters on yield have been calculated and they have 


been presented in table no, 14. 








(a) Days to flowerings and yieli 

Direct effects 

Indirect affect via Hei^t of plant 
indirect effect via no. of tillers per plant 
Indirect effect via no* of spikes per plant 
indirect effect via length of spikes 
indirect effect via Days to maturity 
indirect effect via rK>. of seeds per ^ikes 
indirect effect via 100 seed weight 


Total ( Direct & indirect) effect 


<b) 


Height of plant and yield 


Direct effect 

Indirect effect vie Days to flowering 
indirect effect via No, of tiller per plant 
« « via no. of aPlHes per plant 

M M via Length of spikes 

M « via Days to maturity 

M M via no, of seed per spikes 

»i M via 100 seed weight 


6B 


- 0.S402 3 
« 0 .00922 
* 0 .07406 
» -0.09603 
= -0.05155 
= -0,57173 
= 0.12172 
» -0.40082 

= -0.27496 


a -0,25850 
—0.82283 
= 0.04681 
» 0 .04920 
»-0.19033 
» 0.20101 
« 0 .15388 
» 0.12760 


Tntal (Direct & indirect) effects 


0 .10685 
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( c) NO. Of tillers per glaai and yield j - 

Direct effect 

indirect effect via Days to flowering 
« •• via Height of plant 

it M via no, of spikes per plant 

*• “ via length of spikes 

« *• via Days to maturity 

M ** via no. of s^d per ^ikes 

» “ via 100 seed weight 


= 1.41139 
» 0 .03359 
» -0.00857 
* -0.77070 
= -0.0113€ 
» -0.05513 
= -0.05748 
= 0,40672 


Total (Direct & Indirect) effect = 0.92846'* 



II 

m 

gia no. of tillers per plant 

= 1.41242 

It 

m 

via Length of spikes 

= -0 04998 

It 

If 

via Days to maturity 

s -0.06428 

SI 

m 

via iK> • of seed per spikes 

= -0.00137 

m 

m 

lOO seed weight 

=0.21390 



Total (Direct & indirect) affects 

= 0.83698*' 


6.S 


(e) Length of sj^ikes and yield t- 


Direct effect 

indirect effect via Days to floweis 
« •• via iPi^t of plant 

m M via no. of tiller per plant 


via no. of ^ikes per pibant 


via Days to maturity 

via no. of seeds per ^ikes 


via 100 seed weight 


It>tal(Direct & indirect) effects 

(f) pays to maturity and yield 

Direct effdct 


indirect effect via Days to flowering 


m 


m 


m 


$$ 


•• via Height of pl^t 

" via no. of tillers per plant 

« via no. of spikes per plant 

•• via length of spikes 

» via no. of seed per spike 

« via 200 seed weight 


» -0.32221 
» 0.10244 
» -015269 
= 0.13738 
= -0.11945 
= 0.01333 
* 0 .53481 
= -0.03339 

» 0.16021 


s» -0.71754 
» 0.51014 
» 0.07241 
» 0 .10844 
a -O .06897 
» 0 .00598 
» 0.15627 
a -0,20319 


lOtaK Direct & indirect) effects 


**0 # 1 36 45 
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of seed per spikes an^ yield 


Direct effect 


as 0 .65547 

Indirect 

effects via Days to floviers 

* 0.11389 

II 

m 

via l^ight of plant 

» -0.06069 

li 

m 

via no. of tiller per plant 

= -0.12377 


m 

via no. of spikes per plisat 

» 0.00161 

II 

m 

via length of spikes 

* -0.26289 

3f 

m 

vie Days to maturity 

= -0.17107 

II 

m 

via 100 seed weight 

» -0,75217 




m 

Ibtal (Indirect & Direct) effects 

a -0. 5946a* « 

(h) 

100 

seed weight on yield 


Direct effect 


» 0.99648 

indirect 

effect via Days to flowers 

» -0.25752 

m 

m 

via Hei#it of plant 

«-0 .0 3310 

m 

m 

via no. of tiller per plant 

= 0. 57609 

If 

m 

via r», of seed per i^ikes 

a -0.16532 

II 

m 

via length of spikes 

= 0 .01080 

IS 

It 

via Days to maturity 

= 0.14631 

li 

m 

NO. of seed per spikes 

» -0.49477 



lotal l^rect & indirect effects 

* 0 .77895 t 


* indicates GenotSFi® correlation witk yield & Signif icant at 5% 
level 



Ttie direct effect of no, fo tillers per plant (1. 4139) , 


and 100 i^ed wd4?^t (0 ,99648) were found high which may be cause 
of positive and significant conflation value between this charac- 
ter and yield. 

The direct effect of Height of plant( *0,2585) and no, 
of ^iKe per j^ilantC -0.77014), length of ^ikes(-0, 32221) , Days 
to maturity (-0.71754) were found negative. 

Ihe direct effect of dffis to flower (0 .64023) & no. of 
of seed per ^ikes( 0 .65547) were found positive & their correlation 

value were negative. 

The rdsidual effect indicated that these eight characters 
days to flower, Hdight of plant, no. of tiller per plant, no. of 
spikes ^er plant. Length of spikes . Days to maturity, no. of seed 
per spike and 100 seed weight have 90% effects on yield. 

(D) HERITABILITY & OSMETIC ADVi^GS :- 

-lo foui)d out the mode of genes of character whether they 

are herit^le or not. Thd heritability in percentage and genetic 
advance had oeen calculated whi<h have been given in table no .15. 

jroong the Nine diaracters Days to flower(80. 757). 

Height of plant(78.096). Length of spike (68.1185), Days to 
n.aturity(71.9.725) aod .elghtC 64.62.) high heritahi- 

Uty (^ove no. of tiUar pef piantC47 .36558) . no.of 
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per spi]ce(43.956) & Yield<23.475) showed medium percentage of 
herit^ility. “Ihe genetic advance of each character were found low 
me high and roediua heritabaity and low genetic advance 
prcsnised that the selection through these character will prove 
u^ full for the further breeding prograame. 

TABLE NO. 15. 


Herit^ility and oeaietic advance {in %) 


& • fj * 

dheracters 

Heritability 

t } 



Genetic 

^Voftce 

1 . 

Days to flov^r 

80 .7570 

9.92900 

2. 

H 0 i^t of 

78.09608 

9.74247 

3, 

No. of tillers per plant 

41.77873 

0.69803 

4. 

No, of spike per pl^t 

47 .86558 

0.77117 

5. 

Length of spiHe{CPi) 

68,11851 

1.48820 

6 . 

Days to maturity 

71.92725 

4.38373 

7 . 

NO • of seed per spiKe 

43.95686 

4.20837 

8. 

lOO seed weight (gms) 

64.62214 

0 .56340 

9. 

Yield p«r plant (gms) 

23.47512 

0.76829 


iHf*1t******* 

ith**** 


* 
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j|||s$r*nu5r*r5|||| 

iht DI^iCUSi,ION tntt 

J * -ife ★ if ife i^e ★ ife if Tfe Tir Tte ilr #f * ^ ^ ^ 


Itie aain c^jectiveof any plant br© 2 der is to evolve 

I / ,» 


ttie ne%« varieties ttje eiisting varieties, -flie present experiment 
«! endeavour has been adopted to select a better plant with the 
help of selection methoialogy. Yield is a complex character in 
crop becau^ it is related with so many characters. But there 
are some characters who speciaUy affect the yield. We call them 

yield oontritoutiag characters or yield components. 

we have sxne statistical and biometrical methods to 

^tect those characters upon which the selection can be made. 

-me genotypic and phenotypic variabilities of all the 

characters except days to maturity were found hi«h. 
varidoilities, on the whole were satisfactory and on the 

w 4 a the selection can be made easily 

this, it can be said that tne 

through these characters. 

OORRELATICJIi STUDY *- 

in the present Investigetion.only font characters n»ely 

no. Of tuiera per plant, no. of ^fhe per plant, no. of see. per 

. . i-vidir true relationship with the 

^iXe and 100 ae d weight showed their true 

i: V, „ 4 nr. sicnificant correlations with yield. 

jrain yield because of having 51® 



s 


Ite siiiilar findings have also been repotted by the 
following authors, 

Acoordijng to Arvy and Garber(1918) , Dun<^r(1974), 
Sidenaell ^,^.(1976), Dimitriew ^.al,(1980), Singh and iwa^thi 
(1934), Sandhu (1985) , Kumar and Chaudhary (1986), Nadtiit 

and Jar ah( 1986), singh et.al.(1987) and Krotova(1988) no. of 
tillers per plant was found positively and significantly 
correlated with yield, 

JaSmini et .al .(1974) reported positive and significant correlation 
of yield with no. of ^ike per plant and 100 seed 
wei^t , 

Jain and singh(1975). revealed positive and significant correlation 

between 1000 seed weight and yield, 

Barriga(1974) found positive correliation of yield with spikes 


per plant 
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Virh and bingh(1972) founa positive correlation of yield witH 
of no. of ^ike per plant and 1000 seed weight. 

PAIH STUDY J- 

Through path analysis we determine the direct and 
indirect effects of the characters on yield, in the present 
investigation only four maractets naaely no. tillers jer plant, 
no. of ^ixes per plaot, no. of seea per splKe ana 100 seea eelght 
bave Show, their significant correlation »itn yield, so, 

H«-ther these characters effect the yield directly 
have to see wheotner rne&e wiai. 

or indirectly. 

B,e highest ana posltiva direct effect on yield eas 
dhoen hy so. Of tillers ler plant, follo^a hy 100 seed eeight. 
so these t«o characters effect the yield directly, on the other 
hand nomoer of spiKes per plant and n»ber of seed i*r spiXe 
n^«ed poor direct effect shich indicated that these tw, 

characters affect the ylelc indirectly. 

x: analysis it can be said that no. 

on the basis of path anaiy 

of tillers had the strongest influence on yield. 

datarsa and Paroda(1985) and oadav and 0adav(19e7) also 

found greatest direct effect of tllWrs per plant on yield. 

k^ii^RlTABlIilTY MB QiMSTlC 

Host of the <i,aracters exhibited high herlt^Uity 
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nrhereas no. o£ tillers per plmt, no. of spike per plant, no. 
of seed pei. and yield per plant showed mddiwa heritability* 

K©r it unities, on the whole, were consider^le. on the other 
hand the genetic advice of all the characters were found low. 
the hi^ or mediiam herit^ility and low genetic advance promised 
that the selection turou^ these diaracters will prove useful 

for the further breeding progranme. 

It is, therefore, sug^sted that the selection methodo- 
logy can be a<topted to improve the yielding ability in wheat. 

At the time of selection the priority should be should be given 
bo Bio*e no. of tillers per plant. For the better result more 
tillered, more spiked, more sheeded spike and bold seeded plant 
should be selected. 


************** 

********* 

***** 

** 

* 
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**** SIMMARY mtt 

hututnuuittn 


Itie present invest i^ation** A Study Of Genetic 


started during the rdui ueeeon of 1991-92. Ihe seed of 13 varie- 
ties of eheat obtained from the department of genetics and 
plant breeding c.d.it. university of ^rloilture and mthonology. 
Kanpur. It* material was sown on the fiarm of Braljoanand Post 
oraoua® CPllege, Rath (H®lrpur) in randomized block design with 
four replications. It was sown in Decenber 4, 1991. 

Thirteen varieties of wheat namely G W-234,PBW 

«^942. GV^ 232. WH- 147(c). Dir 765-1. Raj- 3783. H» 3*30. 

J naA MT- 1383 and GW- 231, wer sown 
GW- 2 30, Raj- 3785, Raj- 3786, HI 

for the investigation. The data Viz. Days to flowers. Hel^ 

plant, nutber of tillers per plant. n»ber of spikes per plant. 

mai-iiritv NO. of seed ^ike, 100 
length of spike, days to maturity. 

Tssr,!- viad been recorded, proper 
seed weight and yield per plant had been 

^ j for tliB follow I qq 

statistical methods had been adopted tor 


calculations, 


TC astlmata of genotypic and phenotypic variabilities. 
It. estimate oo-rrelation ooaff iclants . 

TO estimate path coefficients. 

TO estimates haritability and genetic advance. 
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The genotypic and phenotypic vari^ilities o£ all 
characters except days to maturity were found hi#i. on the basis 
of variebility the select icoi can be made. 

Ihe genotypic correlation values reveled that out of 
ei^t only four characters nanely.nianber of tiller per plarit, 
number of seed WP^ spike, no. of ^ikes per plant and 100 seed 
weight »hcx*red their si^if leant correlations with yield which 
indicated that these four characters had the true relationship 
with yield . It is to be noted that no. of tillers, no. of spike 
and 100 seed weight ^owed positive and significant correlations 
whereas numoer of seed per spike exhibited negative and 
significant correlations with yield, 

we had oonsidered all the eight characters for path 
analysis to determine the direct and indirect effects of all the 
characters on yield. Thosough we found only four characters 
which had their true reletion^ip with yield so it was better 
to concentrate our mind on only the four characters. According 
to path analysis the highest and positive direct effect on yibld 
was exhibited by no, of tiliers per plant, followed by 100 see 
weight. Ihe direct affects of no. of ^ikes per plant and no. of 

found negative and positive respectidly. 


s 06 ds wer© 
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which were irrelevant to their correlation values, ihis 
maicated that these to characters were effecting the yield 
indirectly. Only whole nunber of tiller per plant had the 

strongest influence on yield . 


The residual effect indicated that 90* yield was being 

contributed by the eight characters. 

Through haritsbility percentages it come to know that 

out of nine, five characters amwed high heritabillty and those 
were days to flower, pla>t hight, length of spike, days to 
maturity and 100 seed weight. The rest four characters nanely 
no. of tillers per plant, number of spike per plant, number of 
seed per spike and yield per plant showed medima heritabillty. 

on the other hand all the characters Slowed low genetic advance. 
The high or medium herltchility and low genetic advance 
indicated that the selection through these diaracters wUl be 

useful for the further breeding progratme . 

It was, therefore, suggested that the selection 

, -Pot- tVie develppnieat in yielding 

methodology could be adapted for tne aevux p 

tjiivinrr t-v\e selectiott period the emphasis 
ability of wheat crop. Buring the 

uners per plant, for the better 
should be given to more no. of till 

04 = qDikes ana bold seeds must 

result the plants with more niaob 
be considered. 


************** 
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THE T.fiBL£ OF AiSI/JjYoIS OF Vi^lAMvE 


TABLE - 1 


Al^iOVA FOR DAYS TO FIiOW£RL>iG{X^) 


S.N. source 


d«f • * s,S. 


MJS.S. 


F ratio 


21.41026 3.123 


1, Replication 3 64.2 3077 

12 1463,07692 121.92308 17,787** 

ie 246.76923 34.78582 


2. Tr®3traent 

3 . Brror 


'Ibtal 


51 1774.07692 


T/BLE no - 2 


ALMOVA FUR iiOIGiiT OF tLA>lT(ia OrtS.) (^) 




source 


Q • £ * 


0 . 0 . 


M .S.S, 


F ratio 


1, R*3plication 

o 'Tn-! A i-JTi e n t 


10 , 369 


3 249.866 83,2B89 

12 1471.11769 122.5931 15.262 




13.78769 


table no 4 


OF SPIK^ PLANT (X^) 












' *' 








1 


TiiBLE NO. 7 

^OVa for no, of SSiSD PER SPIKE (X~) 


s.s. 


M.s.s. P ratio 


Replication 

T^atment 


449.21358 149.73786 

600 .93937 50 .08245 


Error 


^ 3*^.7780 


12.10488 


table 8 

ii>10VA FOR lOO SEED WEIQiT (In Qns.) (Xg) 


Sonroe 


d.£. 


8.65753 


M.S.S 


aepli cation 

3 

0 .05998 

0.01999 

Treatment 

12 

6,31633 

0.52636 

-rrt 

36 

2.28122 

0.06337 




1 









^OVA FwR YIRLD per PLaNT (In OBS.) 


3.94049 


T^L£ j^K). 10 


AlMUOV FOR DAYa TO FLOWER VS HEIGHT 0 


•86.9038 











lUteii 


oP 1 P ( ) 


licet ion 

3 -5 .0 

1538 

-*1.67179 

□□ .4648 

TrcctuCiit 

X *i» / * 

□ 335 

j .6036 5 

32 .9 356 


36 J «6 

3533 

0 ®Olf3^«3 

















DXY^ lO PLOWiS^io 



ii cat ion 

3 

92 .53500 

30 *34500 

17. -40 3 3 

Troc-tinant 

1^ 

163 .53192 

14.04349 

7.9264 

^r£OL 

36 

6 3 « 805U0 

1.772 36 
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TAcLii NO. 19 

iiii'JLOV FoR HoIGriT OP PLJkMT VO WO. OF 0P1KES/PLAWT(X2X4) 



source 

d.f 

» D «,P * 

M.S.P. 

Fratio 

1. 

R<^li cation 

3 

52.8450 

17.61500 

79.3182 

^ # 

Tre atment 

12 

-11.5450 

-0.96208 

4.3321 

3. 

i:.rror 

36 

-7.9950 

-0 .22208 


'jot B. 

1 

51 

33.3050 





TABLS MD. 20 



^uov 

FOR HjilQ-iT 

OF PL^wT Vs LSaxlGTri oF SPIKS(X 2 -^) 


O.i'n , 

Source 

d.f 

. o.P. 

W . S ,P . 

F ratio 

1. 

Rejr'i ication 

3 

44.48769 

14.82923 

37.1932 

2. 

Treatment 

12 

137.60 190 

11.46683 

28.7598 


35i 




ThBLE, wO , 21 


ELA'^T DAYa 'J.\; i-iArUAITY 


15.991Q3 


Treebnent 


36 -43.37308 -1.21870 


51 -125.7741 
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TMihS. m. 29 

iv-JODv^ Fl.R no. up TILi.ER/PLA-'iT vs 100 SSSD WSlGHTCIri Otis.)(X,X^) 


► W . source 


d.£, S.p, 


T/»BL£ NO. 30 

M4QOV FOR Nu. OF TILi.EiyPSi^T VS YISLl/ PL«s(T(In Qns) (X^X^) 


S.N . So..irc6 


R5i£.> licet ion 3 


2 . rruatraent 
3. Error 


Tbtal 


21.55615 1,996 35 

10.71554 0.2S765 


6.0351 


51 36.42615 










Fur Hu. of aPIK£;£/PLAi^lT Vu Laii'JGKt OP oPIKa;(X,X ) 








T^LiS NO. 33 

aS/PL/^SIT VS NO', OF SSi3D/SPI..i;S(X 


3.N. source 


>1 .S,P , 


1. i 


■73.26212 -26.08737 

2,8530 0.23775 

9.05962 0.25166 


TiiBLS NO, 34 

AiOOV FOR NO. OF St T VS 100 SEND WSIQ-IT (X,X,,) 


Sc urce 


d.£ . S.P 


Rai..-lication 

3 

0 .12331 

Treab'neut 

12 

1 .79600 

srror 

36 

-0 . 302 31 


.0 

4.3923 

.7 

to 

17.3178 














--i.. ' -v -- - : 

I 

, 
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T^Lii Hu, 35 

moov foi; no. of ^i'Kc implant VS yiulc|/plant 


i 




f' 

? 

i 

I 

I 

5 

i 


I 

€ 

: 




S.H. 

i^aurcs 

u.f . 

S,t , 

M ® 

F 0 


i<p' x. X c c t. io 11 

3 

6 , 45169 

2.15056 

7 .7225 


Troatinant 

12 

20 .07500 

1.672S2 

6 ,0073 

3. 

srxo r 

36 

10 .02531 

0.27348 


lotal 


51 

36 . 55200 






Li«» Hi/ 0 36 




h^^Gl'n ui? ¥a D^^i^Ya 

10 i'iXrURITY(X5X5) 


u.H . 

^urce 

d.f . 

o,P , 

H # ® 

F 

1. 

Replication 

3 

11.45769 

3.3192 3 

19.943 

2. 

'rreatment 

12 

-4.25577 

-.35465 

1.352 3 

3. 

Error 

36 

-6 .39269 

-.19146 



‘TW 


IDtal 


5 1 0.3092 3 
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Ciy^Lii iVO. 41 


(Xt V /u 


IXj MartiRlTY VS iOj o£,XiJ rtriXSnP (ivXg) 


SS'i. Source 


d.f. ji.P 


M .S.P , 


1. Replication 3 0 .65769 0.21923 

Z, Treatment 12 —9.42462 -78538 

3, Error 36 —3.20769 -.08910 


2 .4605 


8 .8146 


■ID tal 


51 -11.97462 


Ti4iL£ i'JD . 42 


fSK 


■ID HATuXXTY YIiLi/PLi4'iT(X5X,9) 


»» # i'4 ^ 


B 0^0t' , 


.licoticn 3 5.69692 


,39 397 


liiUt 1*- "■IS.i-'i; 


3 -1.^7077 


3.763 


.3674 


Error 


36 —7 .796y2 ■" «rlw5‘- 


[t)tal 


51 -17.34923 
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Ti^BLii NO. 43 

ii'iJA iiiG » QE aiiiiiy 3jlr*IKfiii V3 IQO {A^ji^) 




S.iv., iaource of d.f, 3.P, 
G.varioJice 


in.S.P, 


1. Replication 3 “1.61630 -.53877 

2. Treataient 12 -34.33948 -2.86162 

3. Error 36 10.92848 0.30 357 


Ibtal 


51 -25.02731 


1.7748 

9.4265 


TAr^LE wo. 44 


ANOOV FOR WO. OF SEEl/ 8PIKE Via YliSLiy PLAi\l T (X^X^) 


oource or 
c .variance 




l'' i. . o . P 


lOtol 


1 V r3- ■ X i Xica t. lO U 

3 

B ^ r 3602 

-9.4480? 

'X'reatiiient 

li 

•* 3-::i « bo 76 7 

-3.^139 7 

Error 

36 

87 . 38857 

2 .42746 


51 

20 .53483 



1 .324 
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